Six, sensitive, precise and accurate methods have been developed for the determination of cefditoren pivoxil (CP). The first two methods were based on the formation of charge transfer colored complex between CP and p-chloranilic acid (p-CA) or 2,3-dichloro-5,6dicyano-1,4-benzoquinone (DDQ) in the concentration range of 50.00-225.00 μg mL -1 and 75.00-250.00 μg mL -1 , respectively. The influence of different parameters on color formation was studied to determine optimum conditions for the visible spectrophotometric methods. The other four methods were adopted for determination of the studied drug in the presence of its acid degradation products including two spectrophotometric methods, namely, first derivative (D 1 ) and first derivative of ratio spectra (DD 1 ), and two chromatographic methods, namely, thin-layer chromatography (TLC) and high-performance liquid chromatography (HPLC), as stabilityindicating techniques. The degradation products were identified by infrared and mass spectroscopy. All the proposed methods were validated and successfully applied for determination of CP in pure form and in pharmaceutical preparations with good recovery ranges between 99.19 and 100.62. The results obtained by applying the proposed methods were statistically analyzed and compared with those obtained by the manufacturer method, and no significant difference was found.
Introduction
Cefditoren pivoxil (CP) is ( It is a semi-synthetic, third generation, broad-spectrum orally used cephalosporin antibiotic approved for treatment of acute bacterial exacerbation of chronic bronchitis and uncomplicated skin infections in adults and adolescent patients [2] . The absorption of this drug is rapid in plasma, and the peak plasma concentration (C max ) after oral administration of a single dose of 200 mg is 2.6 mg L -1 . Plasma protein binding of 88% has been reported [3, 4] . Cefditoren is administered as pivaloyloxymethyl prodrug which is hydrolyzed completely to parent compound after absorption.
The literature survey reveals that few analytical methods for this drug are reported which include high-performance liquid chromatography (HPLC) methods for determination of CP in pharmaceutical preparations [5] [6] [7] and in human plasma [8, 9] , ultraperformance liquid chromatography (UPLC) method for CP determination in pharmaceutical preparations [10] and spectrophotometric methods [11] [12] [13] [14] .
In the literature, no methods are available for determination of the drug in presence of its degradation products with the separation and identification of the degradation products. Therefore, the aim of this study is to establish simple, rapid, sensitive and reliable methods for that purpose using derivative spectrophotometry, thin-layer chromatography (TLC) and HPLC techniques and also to determine CP via charge transfer reactions. All the proposed methods were successfully applied for routine quality control analysis of the mentioned drug in raw material and in its pharmaceutical preparations unaffected by interference from excipients.
Experimental
2.1 Instrumentation 1) HPLC system consisting of Waters 600 liquid chromatograph (USA) equipped with Waters 600 E multi-solvent delivery pump, Waters dual wavelength UV detector 2487, Rheodyne manual injector 7725I equipped with (20 μL) injector loop, Thermo BDS Hypersil C18 column 5 μm, 250 mm × 4.6 mm and Waters Bondapak C18 Column 10 μm, 300 mm × 3.9 mm using Rheodyne syringe 50 μL capacity.
2) Shimadzu TLC flying spot scanning densitometer model CS-9301 (Japan) with video display and high speed HP 600 LaserJet printer using TLC plates precoated with silica gel GF 254 , 20 × 20 cm, 0.5-mm thickness (E. Merck, Germany) and Hamilton syringes 25 μL capacity.
3) UV lamp, short wavelength 254 nm model Desaga (Germany). 7) Electronic balance model HR200 (USA).
Chemicals and Reagents
All chemicals and reagents were of analytical or HPLC grade. a) Cefditoren pivoxil working standard was kindly supplied from (Tabuk Pharmaceutical Company, KSA). Its purity was assessed according to the manufacturer method [15] and found to be 100.11 ± 1.04 (n = 5). b) Meiactone® tablets B.N. OFPO20 (Tabuk Pharmaceutical Company, KSA). Each tablet was labeled to contain 254 mg cefditoren pivoxil equivalent to 200 mg cefditoren. c) Distilled water was produced in-house (Aquatron water still, A4000D, UK). d) Acetonitrile and methanol of HPLC grade (Scharlau, Spain); sodium citrate and citric acid (Finechem, Egypt), 1-butanol and acetic acid (Lab Scan, Ireland), 2,3-dichloro-5,6-dicyano-1,4benzoquinone (DDQ) and p-chloranilic acid (p-CA) (Sigma-Aldrich, Germany), 2 N sodium hydroxide solution, 2 N hydrochloric acid solution.
Preparation of Degradation Products Solution
An amount equivalent to 50.00 mg of intact CP was dissolved in 10 mL acetonitrile and refluxed for 4 h with 10 mL 2 N HCl. The solution was cooled, neutralized using 2 N NaOH and transferred into 50-mL volumetric flask. The volume was completed to the mark by acetonitrile to give a degradation product solution of concentration 1.00 mg mL -1 .
Preparation of Standard Stock Solutions
1) An amount equivalent to 25.00 mg of pure drug was accurately weighed and dissolved in 50 mL acetonitrile to give the standard stock solution of concentration 500.00 μg mL -1 for colorimetric methods.
2) An amount equivalent to 5.00 mg of pure drug was accurately weighed and dissolved in 50 mL acetonitrile to give the standard stock solution of concentration 100.00 μg mL -1 for stability indicating methods.
3) CP degradation products standard solution in acetonitrile 100.00 μg mL -1 for stability indicating methods.
Laboratory-Prepared Mixtures

Spectrophotometric Methods (D 1 and DD 1 )
Aliquots equivalent to 80.00-180.00 μg of CP from its stock standard solution (100.00 μg mL -1 ) were transferred into series of 10-mL volumetric flasks. Aliquots of degraded solution (100.00 μg mL -1 ) equivalent to 10-60% of the intact solution were added to the same flasks.
TLC Method
Aliquots equivalent to 160.00-360.00 μg of CP from its stock standard solution (100.00 μg mL -1 ) were transferred into series of 5-mL volumetric flasks. Aliquots of degraded solution (100.00 μg mL -1 ) equivalent to 10-60% of the intact solution were added to the same flasks.
HPLC Method
Aliquots equivalent to 16.00-144.00 μg of CP from its stock standard solution (100.00 μg mL -1 ) were transferred into series of 10-mL volumetric flasks. Aliquots of degraded solution (100.00 μg mL -1 ) equivalent to 10-90% of the intact solution were added to the same flasks.
Procedure
Construction of Calibration Curves for Colorimetric Method Using p-CA
Different aliquots of stock standard solution (500.00 μg mL -1 ) equivalent to 0.50-2.25 mg of CP were transferred into a series of 10-mL volumetric flasks. Four milliliters of the reagent (p-CA) was added for each flask. The reaction was allowed to proceed for 20 min, and the volume was then completed by acetonitrile. The absorbance of the resulted colored solutions was recorded at 530 nm and plotted against the corresponding concentration, and the linear regression equation was computed.
Construction of Calibration Curves for Colorimetric Method Using DDQ
Different aliquots of stock standard solution (500.00 μg mL -1 ) equivalent to 0.75-2.50 mg of CP were transferred into a series of 10-mL volumetric flasks. Four milliliters of the reagent (DDQ) was added for each flask. The reaction was allowed to proceed for 15 min, and the volume was then completed by acetonitrile. The absorbance of the resulted colored solutions was recorded at 457 nm and plotted against the corresponding concentration, and the linear regression equation was computed.
Construction of Calibration Curves for First Derivative Spectrophotometric Method
Different aliquots of stock standard solution (100.00 μg mL -1 ) equivalent to 40.00-200.00 μg of CP were transferred into a series of 10-mL volumetric flasks and completed to the mark by acetonitrile. The first-derivative (D 1 ) value was recorded at 244 nm for each solution using acetonitrile as a blank with Δλ = 4 and scaling factor 10. The calibration curve was constructed, and the corresponding regression equation was computed.
Construction of Calibration Curves for First Derivative of Ratio Spectra Method
Different aliquots of stock standard solution (100.00 μg mL -1 ) equivalent to 40.00-200.00 μg of CP were transferred into a series of 10-mL volumetric flasks and completed to the mark by acetonitrile. The spectrum for each solution was divided by the spectrum of standard solution of its degradation products (2.50 μg mL -1 ). The first-derivative of each ratio spectra obtained was recorded with Δλ = 4 and scaling factor 10, and the first derivative of ratio spectra (DD 1 ) value was measured at 282.4 nm. The calibration curve was constructed, and the corresponding regression equation was computed.
Construction of Calibration Curves for TLC Method
Different aliquots of stock standard solution (100.00 μg mL -1 ) equivalent to 0.15-0.40 mg of CP were transferred into a series of 5-mL volumetric flasks and completed to the mark by acetonitrile. Twenty microliters of each concentration was applied to TLC plate, and the plate was developed in a chromatographic chamber previously saturated with the developing system 1butanol-acetic acid-water (85:10:5, by volume) for 3 h by ascending chromatography through a distance of about 16 cm. The plate was removed and air dried, and the spots were visualized under UV lamp at 254 nm. The chromatogram was scanned with spectrodensitometer at 295 nm. The area under the peaks of all concentrations was recorded and plotted against the corresponding concentration, and the linear regression equation was computed.
Construction of Calibration Curves for HPLC Method
Different aliquots of stock standard solution (100.00 μg mL -1 ) equivalent to 5.00-200.00 μg of CP were transferred into a series of 10 mL volumetric flasks and completed to the mark by mobile phase. Twenty microliters of each concentration was injected into Waters HPLC using Waters Bondapak C18 column (300 mm × 3.9 mm, 10 μm) at 1 mL min -1 flow rate and UV detection at 295 nm. The mobile phase consisted of citrate buffer (adjusted to pH 2.5 by citric acid): acetonitrile (50:50, v/v). The area under the peaks of all concentrations was detected and plotted against the corresponding concentration, and the linear regression equation was computed.
Determination of Pharmaceutical Preparation (Meiactone ® Tablets)
Ten tablets were accurately weighed and finely powdered. An amount of the powder equivalent to 100.00 mg of the drug was placed into 100-mL volumetric flask and sonicated for 15 min with 20 mL acetonitrile, and then the volume was completed to the mark by acetonitrile and filtered to obtain a stock solution of concentration of 1.00 mg mL -1 . The solution was filtered, and aliquots of the filtrate were further diluted and then preceded as under (2.6.1-2.6.6).
The same procedure was repeated applying the standard addition technique.
Method Validation
Linearity and Range
The standard stock solution was diluted by acetonitrile to prepare sets of solutions containing a range of the drug between 50.00 and 225.00 μg mL -1 for the colorimetric p-CA method, between 75.00 and 250.00 μg mL -1 for the colorimetric DDQ method, between 4.00 and 20.00 μg mL -1 for the spectrophotometric methods and between 0.60 and 1.60 μg spot -1 for TLC method.
The standard stock solution was diluted by mobile phase to prepare a set of solutions containing a range of the drug between 0.50 and 20.00 μg mL -1 for HPLC method.
Accuracy
Accuracy of the results was calculated by % recovery of 5 or 6 different concentrations of pure CP and also by standard addition technique for Meiactone® tablets. The results obtained include the mean of the recovery, standard deviation and relative standard deviation.
Precision
Precision of the method was made by analysis of three independent drug preparations. The determination of relative standard deviation (% RSD) value was obtained from three assay values in order to calculate intra-day variations. These studies were repeated for three different days for the determination of interday variation.
Selectivity
The D 1 , DD 1 , TLC and HPLC methods were applied for the determination of the drug in laboratory prepared mixture with its acidic degradation products. The mean percentage recovery ± SD of intact in the laboratory mixtures for these methods was calculated.
LOD and LOQ
The limit of detection (LOD) and limit of quantitation (LOQ) by the proposed methods were determined using calibration curves. LOD and LOQ were calculated as 3 σ/S and 10 σ/S, respectively, where S is the slope of the calibration curve and σ is the standard deviation of the response.
Results and Discussion
CP contains β-lactam ring in its structure, so it is susceptible to hydrolysis. Therefore, stability indicating methods are required. The literature survey reveals only one HPLC stability indicating method without separation and identification of the degradation products.
The present work describes new, simple, fast, validated and economical HPLC, TLC, D 1 and DD 1 methods for determination of CP in the presence of its degradation products with separation and identification of the degradation products using infrared (IR) spectroscopy and mass spectroscopy (MS). Our HPLC method is more sensitive than the published one [7] . Our present work also provides two new colorimetric methods for determination of the drug in its pure and pharmaceutical forms.
Colorimetric Methods
In this work, two different colorimetric techniques were applied for quantitative determination of CP using either 0.1% p-chloranilic acid (p-CA) or 0.1% 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ). The developed methods based on the reaction of cefditoren pivoxil as electron donor with p-CA or DDQ as π-electron acceptor to produce a colored product, which could be used for colorimetric determination of cefditoren pivoxil.
Various parameters are studied to optimize the reaction conditions. These parameters include the type of solvent, the concentration of the reagent, the volume of the reagent and the time of the reaction.
Absorption Spectra
Absorption spectra of charge-transfer complexes formed by reaction of CP with either p-CA or DDQ were measured against reagent-blanks. The charge-transfer complex formed between CP and p-CA showed maximum absorbance at 530 nm ( Figure  2 ) while the charge-transfer complex formed between CP and DDQ showed maximum absorbance at 457 nm (Figure 3 ). Effect of concentration of p-CA (w/v) on its reaction with CP (100.00 μg mL -1 ).
Figure 5
Effect of concentration of DDQ (w/v) on its reaction with CP (125.00 μg mL -1 ).
Figure 6
Effect of p-CA volume on its reaction with CP (100.00 μg mL -1 ).
Figure 7
Effect of DDQ volume on its reaction with CP (125.00 μg mL -1 ).
Choice of Solvent
In order to select the suitable solvent for charge-transfer complex formation, the reactions of CP with p-CA or DDQ were performed in different solvents (e.g., methanol, acetonitrile, etc.). The use of acetonitrile gave higher absorbance reading of the colored products with minimum noise attributed to its high dielectric constants that promotes maximum yield of the complex, so it was chosen as the solvent for both colorimetric methods.
Reagent Concentration
The effect of p-CA and DDQ concentrations (w/v %) on the quantitativeness of its reaction with CP was shown in Figures 4 and 5, respectively. It was found that, when various concentrations of p-CA and DDQ (0.05-0.2% [w/v]) were added to fixed concentrations of the studied drug, reagent solution of concentration 0.1% (w/v) was found to be effective for quantitative determination of CP for both reagents
Reagent Volume
The volume of p-CA and DDQ was studied by repeating the experiment using different volumes (1-5 mL) of 0.1% w/v reagent solutions. It was found that maximum absorption was given on using 4 mL of p-CA and DDQ as shown in Figures 6  and 7 , respectively.
Effect of the Reaction Time
The effect of the reaction time was studied. The reaction of the drug with p-CA and DDQ (4 mL of 0.1% w/v) solution was allowed to proceed for different time intervals (0-35 min). It was found that maximum color intensity was obtained after 20 min with p-CA and after 15 min with DDQ as shown in Figures 8 and 9 , respectively.
Stability of the Formed Colors
The absorbance of the developed colored complexes was recorded at different time intervals for 1 h. Figures 10 and 11 showed that the formed color was stable at room temperature for 1 h using p-CA and DDQ, respectively.
Assessment of the Stoichiometry of the Reaction
In order to ascertain the stoichiometry of the reaction between the reagent (p-CA and DDQ) and the investigated drug, Job's method of continuous variation [16] was applied and solution of 10 -3 M concentration of p-CA, DDQ and the drug were used. Figures 12 and 13 reveal that the stoichiometric ratios of these reactions were 1:2 (drug-reagent) with both p-CA and DDQ.
Linear calibration curves were obtained for the two methods in the concentration range 50.00-225.00 μg mL -1 and 75.00-250.00 μg mL -1 for p-CA and DDQ, respectively, with mean percentage recoveries 99.52 ± 1.41 and 100.08 ± 0.50 p-CA and DDQ, respectively, as shown in Figures 14 and 15 . The characteristic parameters of regression equations and correlation coefficients are given in Table 1 .
Derivative Spectrophotometric Methods
In this work, two different spectrophotometric techniques were applied for quantitative determination of CP; these techniques are first-derivative (D 1 ) and first-derivative of ratio spectra (DD 1 ).
The zero-order spectra (D 0 ) of the drug and its degradation products showed a marked overlapping, as shown in Figure 16 , which interfere with the analysis of the drug. The (D 1 ) was applied which intern allowed better resolution showing maximum absorbance of drug and zero for degradation at 223.8 nm and 244 nm as shown in Figure 17 . The wavelength 244 nm is chosen for calibration curve construction as it gave the most sensitive peaks of higher absorbance.
By the application of the first-derivative of ratio spectra (DD 1 ), CP can be quantitatively determined at 282.4 nm without any interference from its degradation products as shown in Figure 18 .
Careful choice of the divisor and the working wavelength were of great importance, so different concentrations of degradation products were tried as a divisor (2.50, 5.00, 10.00 and 20.00 μg mL -1 ); the best one was 2.50 μg mL -1 as it produced minimum noise and gave better results in accordance with selectivity. Effect of time on the reaction of p-CA with CP (100.00 μg mL -1 ).
Figure 9
Effect of time on the reaction of DDQ with CP (125.00 μg mL -1 ).
Figure 10
Stability of the formed complex of CP (100.00 μg mL -1 ) with p-CA.
Linear calibration curves were obtained for the two methods in the concentration range 4.00-20.00 μg mL -1 with mean percentage recoveries 99.62 ± 1.49 and 99.81 ± 1.26 for D 1 and DD 1 , respectively. The characteristic parameters of regression equations and correlation coefficients are given in Table 1 .
No spectrophotometric methods were reported for determination of CP in presence of its degradation products. Our proposed methods had this advantage over the existing spectrophotometric methods.
TLC Method
In this work, TLC densitometric method was used for the determination of CP in presence of its degradation products depending on the difference in R F values. Complete separation was obtained using 1-butanol-acetic acid-water (85:10:5, by volume) as a developing system with 20-μL spotting volume and 295-nm wavelength of detection. The R F values of the drug and its three degradation products were 0.70, 0.00, 0.33 and 0.74, respectively, as shown in Figure 19 . For confirmation of complete degradation of the drug and for identification of the degradation products, the degradation products solution was applied in a band form on a TLC plate using developing system formed of 1-butanol-acetic acid-water (85:10:5, by volume), and the three bands corresponding to CP degradation products were visualized under UV lamp. Each band was scrapped and extracted three times each with 10-mL portion of acetonitrile. The extracts were filtered and evaporated just to dryness on a boiling water bath. The residue left was used for the verification of CP degradation products structure by IR and mass spectroscopy as shown in Figures 20 and 21 , respectively. IR spectrum of cefditoren pivoxil degradation product (A) showed a broad band at 3487.3 cm -1 which indicates the presence of amino group (N-H stretch) while IR spectrum of cefditoren pivoxil degradation product (B) showed the disappearance of amino group at 3400.5 cm -1 and 3336.85 cm -1 which were present at the IR spectrum of the intact cefditoren pivoxil. IR spectrum of cefditoren pivoxil degradation product (C) showed the appearance of a band at 2355.08 cm -1 which indicates the presence of (CN) group.
Mass spectrum of cefditoren pivoxil degradation product (A) showed a molecular ion peak at m/z 407 corresponding to C 18 N 3 S 2 O 4 H 21 while the MS spectrum of cefditoren pivoxil degradation product (B) showed a molecular ion peak at m/z 382 corresponding to C 17 N 2 S 2 O 4 H 22 . Mass spectrum of cefditoren pivoxil degradation product (C) showed a molecular ion peak at m/z 549 corresponding to C 22 N 5 S 3 O 6 H 23.
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Figure 12
Determination of the stoichiometry of the reaction of p-CA with CP by continuous variation method using 10 -3 M solution.
Figure 13
Determination of the stoichiometry of the reaction of DDQ with CP by continuous variation method using 10 -3 M solution.
Figure14
Absorption spectra of CP complex with p-CA solution (0.1% w/v) over the concentration range of 50.00-225.00 μg mL -1 .
Figure 15
Absorption spectra of CP complex with DDQ solution (0.1% w/v) over the concentration range of 75.00-250.00 μg mL -1 .
A linear calibration curve was obtained in the concentration range 0.60-1.60 μg spot -1 with mean percentage recovery 99.19 ± 1.57. The parameters of regression equation are shown in Table 1 .
The proposed TLC method is simple, rapid and uses minimal volume of solvents compared with other separation techniques. Furthermore, extremely large numbers of samples can be analyzed at the same time without compromising accuracy; the proposed method is thus suitable for quality control laboratories, where economy and time are essential.
No previous TLC methods were reported for determination of CP in presence of its degradation products. Our proposed Table 1 The characteristic parameters of regression equations and correlation coefficients of the six proposed methods for the determination of cefditoren pivoxil. The inter-day (n = 3), average of three concentrations (75.00, 125.00 and 175.00 μg mL -1 ) for p-CA and DDQ methods, (8.00, 10.00 and 12.00 μg mL -1 ) for D 1 and DD 1 methods, (0.80, 1.00 and 1.20 μg spot -1 ) for TLC method and (4.00, 8.00 and 16.00 μg mL -1 ) for HPLC method repeated at three consecutive days.
Figure 16
UV scanning of zero order of 10.00 μg mL -1 CP ( ____ ) and 10.00 μg mL -1 of its degradation products (----).
Figure 17
UV scanning of first-derivative of 10.00 μg mL -1 CP ( ____ ) and 10.00 μg mL -1 of its degradation products (----).
method had this advantage with complete separation and identification of the acid degradation products of CP by IR spectroscopy and MS.
HPLC Method
HPLC greatly reduces the analysis time and allows for the determination of many individual components using one single procedure [17] . A new simple, precise and selective HPLC method for the determination of intact CP in pure form or in presence of its acidic degradation products was developed. In addition, the method was successfully applied for determination of the drug in its dosage form. It had the advantage of determination of CP in presence of its degradation products which is not reported except in one method [7] . Our proposed HPLC method is more sensitive than the existing one.
Figure 18
UV scanning of first derivative of the ratio spectra of different concentrations of CP (4.00-20.00 μg mL -1 ) at 282.4 nm using (2.50 μg mL -1 ) of its acidic degradation products as the divisor. 
Figure 22
A typical HPLC chromatogram of 2.00 μg mL -1 of intact cefditoren pivoxil (R t = 6.5 min) and 2.00 μg mL -1 of its acid degradation products (R t = 4.1, 4.6, 7.5 min).
Method Development
Various mobile phase systems were attempted for the proposed HPLC method for the separation and solvent polarity optimization. A mobile phase of citrate buffer (adjusted to pH 2.5 by citric acid): acetonitrile (50:50, v/v) was used at 1 mL min -1 flow rate and 295-nm wavelength of detection. The buffer solution was filtered through 0.45-μm membrane filter and degassed for 30 min in an ultrasonic bath prior to its use. Analyses were performed at ambient temperature, and the injection volume was 20 μL.
Successful separation of the drug and its three degradation products was achieved by this method as presented in Figure 22 , where CP showed a peak at 6.5 min and its degradation products at 4.1, 4.6 and 7.5 min, respectively.
System Suitability Tests
According to USP 2007 [18] , system suitability tests are an integral part of liquid chromatographic methods in the course of The smaller the value, the higher the column efficiency Table 3 Determination of CP in bulk powder using p-CA method. optimizing the conditions of the proposed method. System suitability tests were used to verify that the resolution and reproducibility were adequate for the analysis performed. The parameters of these tests are column efficiency (number of theoretical plates) (N), height equivalent to theoretical plate (HETP), peak resolution (R), peak tailing (T), separation factor (relative retention) (α), and capacity factor (K). The results of these tests are listed in Table 2 .
Conc
A linear calibration curve was obtained in the concentration range 0.50-20.00 μg mL -1 with mean percentage recovery 99.69 ± 0.51. The parameters of regression equation are shown in Table 1 .
Method Validation
Linearity and Range
A linear relationship between either absorbance at the specified wavelength in the colorimetric and spectrophotometric methods or area under the peak in the chromatographic methods and the concentration of the drug was obtained. The regression equation was computed. The linearity of the calibration curves was validated by the high value of correlation coefficient. The linearity range, correlation coefficient and the analytical data of the calibration curves including standard deviations for the slope and intercept are summarized in Table 1 .
Accuracy
Accuracy was established across the specified range of the analytical procedure, and the mean percentage recovery ± SD was calculated for the six proposed methods. Satisfactory recovery with small SD was obtained, as shown in Tables 3-8 indicating the high repeatability and accuracy of the proposed methods.
The accuracy was assessed also by standard addition technique.
The results obtained were reproducible with low SD as shown in Table 9 . Table 1 shows the precision of the analytical procedure for both intra-and inter-day variations expressed as the coefficient of variance (CV % or RSD %) for the six proposed methods for determination of CP. Small values of CV % (less than 2) indicated good precision of the proposed methods.
Precision
Selectivity
The D 1 , DD 1 , TLC and HPLC methods are successfully applied for the determination of CP in the presence of its acid degradation products up to 60% for D 1 , DD 1 and TLC methods and up to 90% for HPLC method as shown from data in Table 10 .
LOD and LOQ
LOD and LOQ values of the six proposed methods were assessed and given in Table 1 . These low values indicated the good sensitivity of the proposed methods.
Determination of CP in Pharmaceutical Dosage Form
The proposed methods were successfully applied for the analysis of the drug in its pharmaceutical dosage form, and the results are shown in Table 9 . There was no evidence of interference from the excipients.
Statistical Analysis of the Results
A statistical analysis of the results obtained by the proposed methods and the manufacturer method [15] was carried out showing no significant difference between them with respect to (t-test) and (F-test). Table 11 reveals that there was no significant difference among the methods with respect to accuracy and precision.
Conclusion
The proposed methods could be applied for simultaneous determination of cefditoren pivoxil in bulk and in pharmaceutical dosage forms without interference from tablets excepients. The suggested chromatographic and spectrophotometric methods can be used as stability indicating method for the determination of cefditoren pivoxil in presence of its degradation products. Moreover, these methods have a potential for application in quality control laboratories, as they are simple, rapid, do not need complicated instruments and show good accuracy and precision.
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